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1,280,306,

To ubl-whone it may concern,.
Be it knewn thiat I, Warrer G. E. Rouarr,

a citizen. of- the United. States, residing in,
the town: of: Belleville, county af St. Clair,.

& and State- af Illinois, have invented new
and useful Improvements in Rotary-Piston
Packings, of whigh the following is.a speci-
fication. o

This invention relates to air compressors,
puinps and similar machines, and.the Inven-
tion;is particulerly applioable.to high spesd
machines of rotary type. The type of ma-
chine to which.I liave described my imveh-
tion, as applied includes a cylindrigal case
in: whieli there is mounted & rotary piston
consisting: of sn eceentrically mounted drum,
and a, blade which engages the walls.of the
cylinder. One. of. the difficulties i1_1{ oper-
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15

ating pumps. oY culmpressors of 'this type

arises from - the fact. that It is necessary to
pack the piston blade in order to prevent

20

‘Jeakage pust.the blade ag the piston rotates..
The general object of my invention is ta-

produce a machine of this type having inr
proved means for effactively. packing the
pisten so as. to reduee as far-as. possible the
leakage past the piston as. it rotates. One

25

of miy objeets is to aceomplish this by a.

very. siunple econstruction for the piston
blade. One of the difficulties arising im this
ivpe of machine 1s due to the fuct that the
pressure-in the campression.chamber of the
cylinder, which is exerted upon the forward
face of the driving side-of the piston blade
operates:to press the:blade with great force
against the side of its guide in.the drum,
" .ang this develops a high frictienal resist-
anoe to the inwanil and. outward movement
of the blade, which must take place us the
piston revolves. One of the objeets of my
mvention iy to provide means for equalizing

30

85

thapuessure- oby this blade; and. theveby pre-.
veps the developuacnt of this: fiictional. vo-.

sistamce. - Kupthesmorg, 1.1 provide * means
45 .

aporkion of the blade maintuinsithe packing

plakes in engugument with, the cylinderwall, .

andrthe parts,hte.s0. orgemized thet the Avid:
pressupes-om, the-papes are substantially bal-
50 i H o . .

pear ‘hepeina fteri: .

T the drawing vwﬁieh . fu]el;vf Ulustoates an:

_embodiment. of: my: inventien as-applied to.
‘aqmachineof the:type peferraddey @ o

R_OTART-‘-I‘ISTON PACRING.
i ' Yo " ot ) B

" Speeifientiofi of Letters Patent.
Applieption filed May 19, 1817,

whereby the centrifugal Tpree aoting. upen.

Ruoarthew-ohjeots of the mvention will apn
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Figure 1 represents a.vertical cross-seetion
through a pump or ain compressor or sini-

Patenteéd Oct, 1, 1918,

lar machine for compressing op pumping. a

fluid ;

line.- 2—3 of. Ifig; 1

Fig. 8 is-a perspective of & backing plate.
which may be embodied in the constructipn;

Fig, 4 is an elevation of the lawer portion
of the driving face of the.piston drum;.

Fig. 5 is m crosg-section.on the line 5—3&.
of Fig. 2;

Fig. 2 is a verticalk section. taken on the

60.

65, .

Fig, 6.1s:a crosssection on the line: 6—6

of Fig, 2;
Fig. Tiis a vertical cross-section through

one of these muchines showing a.modified:

construction for the piston blade;

70 .

Fig. 8 is a vertical section similar to Figs

7 but. showing, a, simple construction for the

blades .

Iig, 9.5 a side elevatior showing: twa of. -

the packing blades:

78,

Fig, 10 is a horizonial sectipn taken on

the line 10—10 of Tig, 7;

Tig, 11 is a cross-section through <0he of
the plates which may: constitute a; feature of, .

the. comstriction;

80. .

‘Tig, 12.is a verticalisection taken similarly

to the section 2—2 but illustrating an em-
bodiment of the invention.in. which springs

85

are exuploved for holding the packing, plates .

against the cylinder \\':i?llsg.

Referring: more particularly, to. thg;p,uyt‘s,‘_; ;

1 represents a casing or, barrel having:a gy-

lindrieal wall 2 and two. heads 3, 3. This:;
casing-is provided at a suitable point with,,

an, inlet opening 4 for admitting the fluid. .
to.be compresked or pumped, and'is further
provided with a suitable outlet 5 and. an..

outlet valve which may be in the form of a

95,

clieck valve 6. 'Within this barrel.there is
eceentrically. mounted a votary piston com-

prising u cylindrical drum. 7 secured to.a
shafe 8 This druw may. be, of solid; form

as: shown, .in which case the weight of the.

drumn gives tho druni the effect.ofia fly wheel.

160

This drum is provided with a guide: pref.
erably in the form of a slot 9 which ex-

tends. throughout the entire length of the

.. deumy.and in . direction sych.as-that indi-
cated, thatiis to. say. the slot is fermed, so,

that it will.operate as a.gnide for a blade 10
whieh forms a. part of the piston, This
blade is 80 constructed that its parts will
maintain engagement with the walls of the
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cyvlinders and produces o packing effeel so
that when the druw s rotated ina left hand
divection, the fluid under pressie in the
compression chamber or working chamber

11 will mot have an opportunity tg. find its -

way past the blade 10 into the suction cham-
ber.12. of the mnaghine. . _

In order to get this packing effect, T pre-
fer to provide a pair of packing plates 18-and
14, Codperating with these packing plates
I provide means in the form of an-actuator
plate cobperating with the packing plates
to sprexd them and forece them outwardly
in order to maintain them in engagement
with the heads and the cylindrical wall.
This means may be contrélled by the cen-
trifugal-foree. To accomplish thisthe pack-
ing plates are of tapered form. see Fig. 9,
and have overlapping tongues 15 which are
of reduced thickness so as to produce the
effect of a scarf joint. Between the inclined
adjacent edges 16 a wedge-shaped space is
formed, and in this space I provide a freely
wovable centrifugal wedge plate 17, the side

- edgesof which engage the inclined edges 16,

Between the outer edge 18 of this wedge

- plate and the tongues15 a recess 19 is formed

40

45

50

55

60

illustrated in the embodinient of the inven-

_tion shown in Fig. I, and this reéceis is in
30"

comumunication with the compression cham-
Ler 115 hence a force would be developed
tending to shove the wedge pliate inwardly.

In order to balance the forces operating
on thdé inner and outer edges of the wedge

"plate T prefer to provide a duct 20 on the

forward side of the slot' © which main-
tains conununication from the compression
chamber 11 to a back chamber 21, which 1s
formed in the bottom of the glot behind the
rear end or edge of the blade 10. Hence,
when thé machine is in operation the same
pressure is exerted on the rear edge 22 of
the wedge plate as'is exerted on the outer
edge 18. As the area of these two edges is
différent by reasomn of the taper of the wedge
plate, an unbalancing effect might result
tending to produce an excessive pressure on
the inner edge 22 which would tend to force

the wedge. plate outwardly, and thig might
produce “a jammning effect and press the

packing plates 18 and ‘14 apart with too
much force. In order to substantially bal-
ance thié préssuro oti the edges of this plate

1 provide the wedge plate With beveled side -
edges 28, which éxpose the edges to the fluid
pressure; . It will appear -that -at 'these"

beteled edges ducts will' be formed ‘whith
will' open ~comimunication’ with ‘the back

.chamber 21, which would tend t6 render the:
“dict, 20 unnecessary, but I prefer to provide

the duct 20 so as'to insore that sufficient. aven
of ‘irilet is afforded .to be certain that the
pressure in the back chamber will be sub-
stantially equal to that existing in the com-

6 pregsion chambér 11, - The Blade 10 prefer--

1,280,308

ably includes a backing plate 2+ which s
suuply a rectangulae plate superposed upon
the packing plutes 13 and 14, and the wedge

plate 17, and Iying in thie slot 21. This back-

ing- plate 24 closes the gap 19 and codperates
with the other plates to form a substantially
nonleaking Dblade. With o construetion,
such as, this it is evident that when the ma-’
chine is'in operntion u cousiderable force is
exerted on the driving side of the project-
ing end of the blude 10, and this force would
tend to hold the blade foreibly against the
rear wall 25 of the slot. I provide means

70

75

for counter-balancing this driving force so -

as to substdntially equatize the lateral forces
acting upon opposite sides-of the blade. Tfor
this purpose 1 prefer to form an equalizing
chamber 26 which may be cut in the face of
the wall 25 of the slot, and opposite this
point I form a large recess 27 in the oppos-
ing ‘face of the backing plate. This wide
recess 27 leaves a narrow rib or wear-strip
25 near the immeér edge of the plate 24. 1.

provide means for maintaining communica- -

tion ‘bétween this equalizing chamber 26,
and the compression chamber 11, and this is-
very simply accomplished by - forming a
noteh'29 in the wear strip 28. 1'alsopre-
fer. to maintain ' communication from the
duaet t6 the dqualizing ehaiber, and this mayw
be done by means of slots 10° through the
plates 17 and-24.  As the plates fit Toosely:
m the guide slot 9 the fluid pressure is ex-
erted over the .entire area of the front ov
working sidé of the blade; " With such an
orgunization of parts as that described, it is
evident that the pressure will be developed
on the rear side of the blade that is, on the
side remote from the working side, as well
as on the forward or working side, and the
forees developed by these pressures sub-
stantially equalize each other,:because the
aren exposed on the back of the plate in--
crenses with every increase in the area of the
blade portion within the slot. There :is
always a slight excess of foree on the -front
side however, so that a slight frictional re-
sistance ‘is offered to the inward and out-
ward sliding’ movement of ‘the blade ag the
piston rotates. ' ' o
If it is desired to produce an even more
efficient packing effect, an increased number
of packing plates may be employed, for ex-
ample, I “may -adopt an organization such
as shown in Fig. '}) R e
The'main features of thi# lembodiment of
the invention are the samé‘is those deseribed(|
in Fig. 1, except that the ‘guide slot 30 fo#*

80
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90

85
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the blade is made wide enough to -accommo- :

date two pairs of packing plates 81 super-
posed upon each other ‘with a backing plate
32 between them and the driving wall 25
of the slot 9." The construction of the pack-
ing plates is substantially the same as that’
described abbve: The backing ‘plate 82 is

126

130
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m’. rectangylar. form. as: befere, Bhe rear

face- afi the backing: plate.is provided. with
a recess. 38, - Opposite this. recess. 33, an
cquadizing chambar- 36 is: eut in the. rear
s wakl Of‘nge

admitted ta 51 jualising ehsmben threugh.
a noteh. 37, formed, in_the ween stzip: 38 of
the hacking. plart.e It i evident that. a
blade; the. of which are: arganized: in.
1q; this.way will:be packed, maere effectirely, and;
the lateral forces op- the: blade. will he: halr.
anced in substantially the.same.way-ag be-:
fore, Furthermore, the lge: plates; 3%
and 39 are prowided with. beveled: edges 41;

15, and 42, respectively which operate te. bal-.

ance the pressure on- the. edgea ‘of, these.
eady. eX- -
plained. In this form of the invention the:.

wedge plates: in, the manner

fluid pressure: from_the.comppession cham-
20 ber 43 is- admitted to the, back: chamgber-by.
a groove 34.

25 represents the cyhndmcal wall and. 4, indi-,
cates the guide slot.in the druz. The. pack:

ing plates. have. substantwliy the; sesme farm .
as the plates 13 and 14, axce,p;tq that; the
tongues 46 are wide enough to insuge,thag ¢t

30 -the gap 47 formed between thein upper adges
.and:the wedge plate 48. will always. lig. \uth-—
'ine the slot 45. The. guide slot- 45, 15
\1ded with an e?lus,llzmg chamber. 49
' receives. the flui

85 47 from: a duct’ 50 similaz; to the. duct: 90..

This embodunent is. even simplen than, thiat.,

shown in 1, and will pm;duc@ A sy
stantially tig t packmg. for the pistgn. =

I may dispense with; the. w @ plates.in

40- which case I may foree .the pack: 'p]x&tes

against the cylinder walls, by me:msg oi.

SPrings.. F1g 12 shows an, enbx
thisnature, in which 51 re
and, 52 represents the. gaii
45 In this guide slet: ¥ pmv;de two
plates 53 and 54 which have- ov.

skot, in ite. wall.

ide, and: the: flnid. pressure is-

v Slﬂes of ‘said, blade. -

. this would be the forward side.of, the hiag

of th&
. vention; may.

Tf. desired: I ‘may omit: the hacking. plate,.
and the. organization of pante will- then. be;.: 1
such as illustrated in Fig. 8, in which: 44 :

: P
ehi-
pressure theough the. ghp .

-

relatively. lower and. where the packing.
plates are of suficient. thickness: o enable.
springs; to be. used.

Wihile-my, inventian hag beendescribed as .

apipliodi to,8 Gempressan- o) pwmp, it is evir 70
; dents thag it iy equally. wp.he e ita; stmm
. engings; or- aip. motops, ar- othar mackines:

operafiedd by, or operaiing. uppu & fluid;
Fusthermore, in, uging the- term.* working..
side’. .in, the, specification and. claims; it..18, 75;
undetsfond that: this. texm, meens the, side.

of- the. blade on. which. the pressure.is being; .,
exgripdy;in.a, conpressor or punp.af course,..
Q:

- with: respeet to the, direction. of rotatien, but 8oy ;

in. e steam engine qr aix mator the, woulk:.
m% 51 o woulgl, be the rear side of the blade,
t. is. ungderstood| that the. embodiment. of. -
the, m},ent,u);; described, herein. ip anly ane!
igny faorms.or embodiments. this in-, 85, -
tale, and, L do, nef wish to be.
liniited. ip the.pragtice of m} ipveRion, ner-
t’l‘?}; glaims. to. the. partacu ar, emqu,nmem
se

I claim. i
1 In 4, maching of) tlm‘ class, des@mbad,,
the cpmhmwtapn of a bazel ta.receive;n, Buidy, .
ang baying. hepds, 2 rotuy druge, eccentris .
cally, mounted. in, said, bareel; & hlade. guided:
tovslidein and.ont in spad, drony g6 the drpm. . (8
rotates, and. including a pair of; packing.
05 108, engnging the.heads ofi said bazzel, .
i drum, having. a, pressure - eqpadizing .
chnmbar on, the rear. s1de:0f said blade re-
mofe frow, the: working. side. of smdibimia, o
and) megns, for maintaining, epmunwatmm
between said equalizing-chamber ang. the.
szklllg chamber of the' haprel. to- equalize
he lateral farces: exerted on, they. OBWﬁ

9%

. 108, -
In.a machine of;: the class. descubed the

_ comhmat»mn af, a bnrrel tq regpive: a, fluidy .

(E;e(sen%s the: drum

cling, .
] &‘rop;t&, and, m&;ludmg a; pair of. packing

tongues 55, constructed like the, tongues -

shown in Fig. 6.
cates.the outer.end of the slut; 52 so. that:
50 the tongues.substantially -fill; the slet. The:
driving face of. the,slot. 52, has ;e equalig-

'The. dotted ' ling .56 indi~ , and,.&

. side,

ing chamber 57 cut, into-it to: axdamt the: flujd,.

pressure: in. the rear. s1desQ of the! Qlateﬁ 53.,

andr M,

the.adges of the. plateq,ﬁg?: and 54 and main-
tain them againgt the

- 80 V\hlfi}lx tend. to S ol 111
68 outwardly (Lgamst oy

vidently in-this:emboedi

hon the packing effect is mot: wholly. de-,

5 well 61

< and consequently I prefer. this. qmbodn,memtf,
&6 ;in: larger. size machineg, where; the; spaed is

uil having. he‘zds‘ o, petagy ditim eceenglis. .
mipunted in- said,beawel, a;blade guided!
to,s] de Jn angd out,in sald drum:as:the drum . 110

plafesdor engnging. the heads of said bewral,.
bagking plate supsyposed an saidpucks
ing ‘plataps 40 codiperate, therewith, said doum,.
havmg i preseure-equslizaing chanber otothe 118

zﬁ, saitl blade: remotei fram the. mrklitg

side of snid blasle, and, means, for meintain-.

Ingg, comammunicagion: between saidiequaliziig: .

.. chamberand, the. wor
56. A pair.of springs 58, a‘m dlquspd; bptwepn,,;

ider heads 59, In,
the back end .of the. e Prowda SpPTings.
e packing, plabes»

m&ntr@ tlheriknveu&" .

cing: chamber- of the:.

Qrigh Lo e&wm the lateral forces. exemedr 120
on. the omxmte sides: of said blade. ,

3,..In. &, machine of the class. descmbed the.
campination, of a. baxrel to receive a, ﬁmd,
ang . having heads, a nofary drum eecentri-
cally mounted in 5fud barrel, a blade guided:. 126
to.glidein, and; out in-said, dru;m agsithe.dfum

.. ratites,  and: maludwg &; pair- ofi pa cklngau
pendent«upon, the gaction o cent.nfugal foree.

plates, for engaging the; lieads of said harvel.'
ang,the inper-side of, the: cylindrical | walliaf-
seag . har;:—el, A hagking, plate: superposed; op: 136
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said packing plates to cobperate therewith,
an actuator plate actuated in an outward di-
rection by centrifugal force -to ‘coGperate
with said packing %ates to hold the same

and against said heads, said drum having a
pressure-equalizing chamber on: the side of
said blade remiote from the working side of
said blade, and means for maintaining com-
munication between the equalizing chamber
and the working chamber of the barrel to
equalize the lateral forces exerted:on’ the
opposite sides of said backing plateand said
packing plates. ‘ - L

10

15
combination of a barrel having,
tary
barrel,’ and having a guide slot therein, &
blade including a pair of packing plates
mounted to 'move in and oit of said guide
slot as the ‘drum rotates, and cobperating
with said guide slot to form a back chamber
at the mnner edge of said blade; said back
chamber communicating with the. compres-
sion chamber of the barrel whereby substari-
tially the same pressure is maintained in
caid back chamber and said guide slot, and
a wedge plate disposed between said packing
plates’and operating when moved outwardly
30 by ‘centrifugal-

hedds, a ro-

20

wedge plate being exposed to the’
of the fluid and the side edges of sal
plate being ‘also exposed to ‘the pressiire of
the fluid: whereby the-fluid pressure ‘on the’
ends of -said 'wedge plate’1s ‘substaritially
balahced. e T

5. In a machine of the class described, the

ressure

35

combination of a barrel having heads, a
rotary drum eccentrically mounted in said

40

barrel; and having a guide slot therein, a
blade including a pair of packing plates
mounted to move in
slot ‘as the drum' rotates, and ‘coBperating
“with saidguide slot to form a back chamber
at the innet edge of said biade, the wall of
said ‘slot having a pressure-equalizing ‘cham-
ber formed
side of said blade remote’
50 sids 'of said blade communic ating with 'said

back chamber, and having' means for main:

45

taining eommunication between said back
chamber ‘and the compression - chanibér of

the barrel to equalize the lateral forces ex-
56
wodge plate disposed between said packing
plates, and tending to spread the sime ‘when
said Wedge plate moves'in an outwird direg-
tiou ;ﬁahﬂl(f‘s@id p‘nelbingpla-tejs against sald

40 hagdee abvid o e Do bk
6. Packing means for packing' a’ rotary
piston in its cylinder, comprising the ‘com-
bination .of aipair of packing ‘plates for en-
raging ‘the wall of the: cylinder, said pack-

88 ‘g - p

against the- eylindrical wall of the barrel’

4. In o' machine of the class deseribed, the

‘dfum’ eccentrically mounted in said..

force to hold said packing -
plates against said heads, the ‘ends ‘of said-

‘wedge

and out of said guide
in the face thereof on-the rear

from the ‘driving-

‘erted on opposite-sides of said blade, and a

wtes being of tapered form; $6 4s 10°

1,980,806

form a wedge-shaped space thercbhetween, ar
wedgeplate disposed in the space between
said packing -plates, and constructed so-as
to be foreed outwardly solely by the cen-
trifugal:force:acting ithereupon to force satd
packing plutes apart, and Taeans for main-
tainirg fluid pressure ‘on the inner and outer :
edged of said wedge plate, said. wedge plate
having vbeveled side edges engaging said
packing plates, and exposed “to the fluid 75
pressure to balance the pressure-on the edges’’
of said-wedge plates. '+ : o
7. Packing ~theans for packing a routary

piston in its cylinder, consisting of a pair of
packing plates’ having overlapping ouler
odges, said packing plates being of tapered
form so as to present a wedge-shaped space
therd betiween, and a wedge-plate received
‘between said packing-plates, the inner and
outer edges of said wedge plate being ex-
posed to the same pressure, said plate hav--
ing -beveled: side edges exposed {o the said
pressure - engaging said packing plates to
balance the forces-acting on the inner anl
outer edges of said wedge plate, said wedge
platebeing actwated 1 an outward direction
by the cenbrifugal force to spread said pack-
ing pldtes, atid hold' thew ‘agninst the cylin-

der wallgi 5r - w0 R ’

‘8T & mbehine of the class described, the 95
combifation of ‘a barrel having heads, and a
- eylindrieal’ wall, a rotary ‘plston inounted’

theretry inicluding “a *projecting: blade, and
“hawing'a’ bagk'chmmber at the inner edge of-
said blade, gaid blade: eoniprising a pair of 100
packing “plates: ' with overlappifie - tongues
adjacent. the cylindrical wall, gaid packing
plates being of tapered form'so us to present

a wedge-shaped space there between, a freely
movable ‘wedge-plate disposed: between siid 108
packing' plates, monnted so as to be nctuated

in an outward:direetion solely by the cen-
trifugal force 'to spread said packing plates

and’ hold! the same 'a:%ai‘nst said heads, and -
means for balancing the Fteral forces acting 110
ori: opposite sides of said blade. &

9, Tn's machine of the class described, the.
combination’of a barrel'h aving heads, and'a’
_cylifidrical ‘wall, & Fotary piston ‘mounted

therein - inclwding “a “projécting ‘blade, and 11%
having & bagk chamber at thie Thner ‘edge of
said- Blade, said’ blade comprising a pair- of:
packing:platel *with overlapping torigues:
adjacent the cylindrical. wall, said plates
Deing of tapered form so:as™to present a
wedge-shaped space therebetween, u wedge:
plate disposed: betwees ' said packing ‘plates, -
- and’ actudted in an-eutw rd direction solely
hy Yhe centrifugal Yoreeto spread suid pack- -
'ing'plites dnd hold “The same’ againist said 128
lieads, meéans for balancing the lateral forces b

N .

- acting on said blade, and means for balane-

70"

80

80

1%0

_ing "the -pressures on the inner and outer
« edpes O ¥wid wedge plate..

0. Tris aching of“theclass described, 180
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the combination of a barrel having a cylin-
drical wall and heads, an ecceptrically
mounted drum within said barrel having a
guide slot therein, a blade for engeging said
cylindrical wall and said heads, guided in
said guide slot, said blade cobperating with
said guide slof to form a back chamber at the
inner edge of said blade, said drum having
a duct maintaining communication between
tho compression chamber of the cylinder and
suid baek chamber, an equalizing chumber
formed in the rear wall of said guide, said
blade including a pair of tapered sacking
glate‘; engaging said heads and said cylin-

rical wall, and having overlapping tongues
adjacent said cylindrical wall, a wedge plate
disposed in the space between said packing

plates and opera'tinﬁ to spread the same to
hold said packing plates against the walls of
the cylinder, said wedge plate having bev-
cled edges, and having ‘its inner edge ex-
posed to the fluid pressure to balance the
inward and outward pressure on said wedge
plate, and a backing plate in said guide

20

slot superposed on said packing plates and ;25

codperating therewith, and means for main-
taining communication from said back
chamber to said equalizing chamber to
equalize the lateral forces acting on said
blade. : ‘

In testimony whereof, I have hereunto set
my hand.

WALTER G. E. ROLAFF.
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